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Nowadays, solar cells employing lead halide perovskite (CH3NH3PbX3, X=Cl, 
Br, I) materials as light absorber have attracted substantial attentions. As it has many 
excellent qualities. Such as a large absorption coefficient, direct band gap absorption, 
high charge carrier mobility and long diffusion lengths. The effiency of perovskite 
solar cells (PSCs) has exceeded 20%. However, it is a big challenge to solve their 
unstability in air.  
Ⅰ-Ⅲ-Ⅵ2 semiconductor nanocrystals have been widely used as a kind of light 
absorber in thin-film solar cells because of their excellent properties in 
photoelectrochemistry. Because of their excellent ambient stability and the energy 
level can be adjusted, employing them as hole-transporting in perovskite solar cells 
can not only improve the stability of PSCs, but also reduce the cost of the devices. 
Therefore, My master thesis mainly focuses on three fields: 
Part 1: Controllable synthesis of Cu(In,Ga)(S,Se)2 nanocrystalline with different 
elements proportion by one-pot method, exploring the conditions (dispersant, 
spin-coating times) to form film, the results suggested that when using toluene as 
dispersant, the concentration of Cu(In,Ga)(S,Se)2 nanocrystalline/toluene solution is 
10 mg/mL, spin frequency is 4000 rpm, spin with 3 times, we can obtain a 
uniform ,smooth film; then removing of the long carbon chain on Cu(In,Ga)(S,Se)2 
nanocrystalline by phase exchange method with (NH4)2S; 
Part 2: Preparing PSCs by different methods: two step-method, gas phase 
assisting solution method and one step-method, obtained PCE of 14.19%，8.29%，
15.08%, respectively. So select one step-method as the best method to prepare PSCs. 
Part 3: The device based on the one step method employing Cu(In,Ga)(S,Se)2 
nanocrystals as HTM exhibits PCE of 9.15%, which is 56% higher than the device 
without HTM, electrochemical impedance spectroscopy results indicated that the 
















device employing Cu(In,Ga)(S,Se)2 nanocrystals as HTM. Furthermore, the best solar 
cell employing Cu(In,Ga)(S,Se)2 nanocrystals as HTM almost retains its performance 
after 5 days with 11% decay compared with the fresh solar cell. However, the best 
solar cell employing spiro-OMeTAD as HTM retains only 36% after 5 days, it may 
result from the hydrophobic nature and excellent ambient stability of 
Cu(In,Ga)(S,Se)2 nanocrystals.  


















































































使效率得到了一定的提高[8]。而 2016年 1 月 H.Snaith 等人发表在 science上的一
篇报道再次将钙钛矿太阳能电池推向了新的高度。他不仅得到了一种禁带宽度可
达~1.74 eV的钙钛矿型材料，使电池器件开路电压提高到 1.2 V，同时对钙钛矿





CH3NH3PbI3钙钛矿电池中，就得到了高达 6%的 PCE，对应器件的 JSC，VOC和
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